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TRANSLITERATION OF GREEK TO LATIN IN THE FORMATION OF NAMES 


OF BACTERIAL TAXONOMIC GROUPS (TAXA) 


Proposal of a Recommendation for the Emendation of the Inter- 
national Bacteriological Code of Nomenclature 


Many of the names of genera and 
of the higher taxa of plants 
and animals are derived from 
Greek words, as are also a 
somewhat smaller proportion of 
the specific epithets. In all 
cases these Greek words have 
been transliterated into Latin 
and treated as Latin words. 
Transliteration under well es- 
tablished rules was widely 
practiced by the Latins them- 
selves. Since the classical 
period it has generally been 
customary to make use of these 
old Latin rules. This custom 
was emphasized by Linnaeus (1) 
in his Critica Botanica, para- 
graph 247 (Hort’s (2) transla- 
tion) in the statement:- “When 
Greek names are transliterated 
into Latin, the equivalents 
used by the Romans from all 
time must be adopted in repre- 
senting the Greek letters.” 


However, an examination of the 
names and epithets derived from 
the Greek and used in biology 
reveals that there exists a de- 
gree of variation in translit- 
eration that has led to some 
confusion. The non-conformi- 
ties found in the literature of 
biology may in general be at- 
tributed to three principal 
causes: - 

1. In a few cases the 
Latins used two alternative 


transliterations. For example, 
Greek words having the neuter 
ending -ov were generally 
placed in the second Latin de- 
clension with the Latin neuter 
ending -um. However, occasion- 
ally the ending -on was used. 


2. There may be confusion 
between transliteration into 
Latin and into the alphabets 
of other languages. The Greek 
x always became c in Latin, 
but when transliterated into 
German and frequently into Eng- 
lish it is rendered as k. Sim- 
ilarly the Greek » became ph in 
Latin, but in modern Italian 
it becomes f. One finds, for 
example, specific epithets such 
as lysodeikticus instead of 
lysodicticus and imetrofa for 
imetropha. 


3. The number of letters 
in the alphabet is not the same 
in the Greek and in the Latin. 
Greek has letters not found in 
Latin, such as the double con- 
sonants 4, @, Y, and X. There 
are more letters to represent 
vowels and more diphthongs in 
Greek than in Latin. There 
are other differences which 
make adherence to certain 
principles of transliteration 
advisable if confusion is to 
be avoided. 
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The Judicial Commission has 
been asked to prepare an out- 
line which might be the basis 
for the formulation of a table 
or set of preferred forms for 
Greek-Latin transliteration in 
bacteriology (microbiology) and 
which might, when put into fi- 
nal form, be included as an ap- 
pendix to-the International 
Code of Bacteriological Nomen- 
clature, to be listed as a rec- 
ommendation. 


It is urged that all interested 
should study the proposed tab- 
ulation and send suggestions 
to the Chairman of the Editori- 
al Board. All suggestions for 
emendation and revision will be 
submitted to the Judicial Com- 
mission. 


The following statement has 
been prepared by the Editorial 


Board for consideration by the 
Judicial Commission and by the 
Intermational Committee on Bac- 
teriological Nomenclature. In 
the form finally approved by 
the Commission it will be sub- 
mitted to the Committee for fi- 
nal action 


An attempt has been made to 
draw illustrations as far as 
possible from the field of mi- 
crobiology. The accompanying 
table has been drawn up after 
a study of several proposed 
formulae, including those of 
Linnaeus (1), Linnaeus (3), 
the zoological code as given by 
Schenk and McMasters (1948)(4) 
and the discussions by Clements 
(5). Various Latin and Greek 
grammars have been freely con- 
sulted, particularly those of 
Lane (1903)(6) and of Goodwin 
and Gulick (1930) (7). 
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TRANSLITERATION OF GREEK TO LATIN IN BACTERIOLOGY 











ALPHABETS {COMBINATIONS TRANSLITERATION EXAMPLES FROM 
Greek Latin|Greek Latin /From Greek To Latin MICROBIOLOGY 
Aa Aa - - axtls actis Act inomyces 
- . - - axtt vos actinis - 
- - ab ae ab ua haema Haemophi lus 
- - av au atEw auxd aux inophi lus 
- - & ha GAs hals halophi lus 
- . “ - &2r8s halis - 
Bp BD - - BaxtipLov bactér ium. Bacterium 
Ty Gg - - Yara gala Galactococcus 
- - - - yakaxtos galactis . 
- - YY ng ayyos angus Synangium 
- - yx ne byxEgoros encephalus encephaloides 
- - yE nx opt ye sphinx Sphinx 
- t YX nch_ fobyxvors synchysis synchyseus 
46 Dd - - BunAOvS diplus Diplococcus 
Be Ee - - EV tEpoOV enterum Enterococcus 
- - eb i Petov thium Thioploca 
- - eb e Kewa zea zeae 
- - ev eu evpvs eurys eurystreptus 
- - é he Ednos helcus helcogenes 
2k 2 - - Gov zoum Azotobacter 
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TRANSLITERATION OF GREEK TO LATIN IN BACTERIOLOGY (Continued) 











ALPHABETS [COMBINATIONS TRANSLITERATION EXAMPLES FROM 
Greek LatinfGreek Latin | From Greek to Latin MICROBIOLOGY 
Hn Ee . - ot Bnpo oedéma oedemat i ens 

: . , he | Aros hélius helianthi 
- ie n e XaLTY chaeté Spirochaete 
final 
- - n a - chaeta Spirochaeta 
final 
®e Thth - - Opte thrix Erysipelotirix 
rs <a - - Lxeus ichthys ichthyosmius 
- - t hi innos hippus hippopotami 
Kua Cc - . xoptvn coryné Corynebacte- 
rium 
ADK. Hed - - hevxés leucus Leuconostoc 
Mu Mm . - pbxpos micrus Micrococcus 
Nv Nn : - vexpos necrus necrophorus 
Be Xx - - pve myxa Myxobacter 
00 Oo - - OCaLva ozaena ozaenae 
- - OL oe ovbnwa oedéma oedemat iens 
- - ov um ayyetov angium Archangium 
final 
- - ov on meporxov persicon Lycopersicon 
: final 
- - os us pros philus hydrophi lus 
final 
. - os os . - - 
final 
- - os is bovotnedatos erysipelatis | erysipelatis 
genitive 
- - os os $s hys, hyos hyos 
genitive 
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TRANSLITERATION OF GREEK TO LATIN IN BACTERIOLOGY (Continued) 











oc 


us 


us 


ns 


con 


4S 


ie 








ALPHABETS {COMBINATIONS TRANSLITERATION EXAMPLES FROM 
Greek Latin |Greek Latin |From Greek to Latin MICROBIOLOGY 
- - ov u Tovs pus Rhizopus 
- - : ho |8pyos hormus Hormiscium 
In Pop . - TARVOS planus Mycoplana 
Pp Re - - ontet pa spira Spirochaeta 
- - th |pd80v rhodum Rhodobacter ia- 
initial ceae 
- - ep rrh |8uappova diarrhoea diarrhoeae 
Los S8 o s one tpa spira Spirochaeta 
- - s s xv&veos cyaneus pyocyaneus 
fi? 2% - - TtETPA tetra tetragena 
ry  ¢y - - PU%NS mycés Schizomycetes 
- - av au jaten’ auxé aux inophi lum 
- - ev eu fev eu Eubacteriales 
. - ov u mous pus Rhizopus 
z - b hy |%6po0 hydro Hydrogenomenas 
&¢q Ph ph| - - payos phagus Phagus 
Xx Cheh| - - raps s chamys- chlamys 
bacteriales 
< “ - - xsan880s  chlamydis - 
vy Psps| - - yevd7s pseudés Pseudomonas 
2Qw Oo - - gov dum Odspora 
- - & hd | &pa hora - 
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THE LEGITIMACY OF CERTAIN GENERIC HOMONYMS IN BACTERIOLOGY AND 
PROTOZOOLOGY 


Elery R. Becker 


Department of Zoology and Entomology, Iowa State College, 
Ames, Iowa. 


A report (1) in the form of a 
mimeographed list of generic 
and subgeneric names proposed 
for protozoa up to the year 
1939 (approximately) was sub- 
mitted and distributed at the 
meeting of the Third Microbio- 
logical Congress in New York in 
1939. About 6800 names were 
included, together with the 
names of homonyms found in oth- 
er animal groups. Some addi- 
tienal copies of this list were 
later distributed to workers 
upen request. There was also 
presented at this Congress a 
brief list of names which had 
bees proposed for genera both 
in bacteriology and protozool- 
ogy. with some comments upon 
usawe, priority and legitimacy. 
For some reason this paper was 
not included in the printed 
Proceedings of the Third Con- 
gress. It has been believed 
desirable to revise this older 
Manuscript and to add to it 
discussions of some additional 
names. The present paper is an 
attempt to determine the legit- 
imacy of names of genera and 
subgenera that are based upon 
different types and that have 
been proposed both in bacteri- 
ology and in protozoology. 


Rule 24 of the International 
Bacteriological Code of Nomen- 


clature states in part:- “A 
name of a taxonomic group is 
illegitimate in the following 
cases: - 

(4). If it is a later homonym 
of a genus of bacteria, of a 
genus of plants, or of a genus 
of protozoa; that is, if it 
duplicates a name previously 
and validly published for a 
group of the same rank based on 
a different type. Even if the 
earlier homonym is illegitimate 
or if generally treated as a 
synonym on taxonomic grounds, 
the later homonym must be re- 
jected.’’ 


It may be noted that there is 
no corresponding provision in 
the zoological code which would 
suppress generic names of pro- 
tozoa that are later homonyms 
of generic names in bacteriolo- 
gy. Apparently both homonyms 
are legitimate if that proposed 
in bacteriology antedates that 
given in protozoology. The au- 
thor suggests that this anoma- 
lous situation be called to the 
attention of the Zoological 
Commission in the hope that 
provision be made for a recip- 
rocal arrangement which would 
clarify the situation in micro- 
biology. 


Fourteen generic and subgeneric 
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names, based on different type 
species, have been introduced 
independently in the literature 
of both bacteriology and proto- 
zoology. The legitimacy of the 
following should be considered: 
Astasia, Babesia, Castella- 
nella, Charon, Coccomonas, 
Klebsiella, Listerella, Pal- 
mila, Pelosphaera, Pfeiffe- 
rella, Phytomonas, Proteus, 
Rhizomonas, Rhodosphaera. 


1. Astasia 


Astasia Ehrenberg 1830 (2, p. 
2). 

Type species. 
Ehrenberg 1830. 
This protozoan generic name has 
been commonly recognized by 
protozoologists. It is placed 
in the Mastigophora, Phytomast- 
igina. According to Schulze 
and Kuekenthal (3), Astasia 
was also proposed by Scudder 
(1869) as the name for a genus 
of Lepidoptera, and is probably 
to be regarded as a later il- 
legitimate homonym. 


Astasia euchlora 


Astasia Meyer 1897 (4, p. 185). 
Type species. Astasia astero- 
spora Meyer 1897. 

This genus of endospore-bearing 
rods was segregated from the 
bacterial genus Bacillus. It 
was made a subgenus of Bacillus 
by Buchanan 1918 (5, p. 38). 


Astasia Pribram 1929 (6, p. 
374). 

Type species. 
ed. 

The genus Astasia Pribram is 
evidently segregated from the 


No species lList- 


bacterial genus Bacillus, but 
there is no evidence that it is 
baséd on the same type as As- 
tasia Meyer. 


Conclusion. Astasia Meyer 1897 


and Astasia Pribram 1929 pro- 
posed as genera of bacteria are 
later homonyms of the protozoan 
genus Astasia Ehrenberg and il- 
legitimate in bacteriology. 


2. Babesia 


Babesia Trevisan 1889 (7, p. 
29). 

Type species. Babesia xantho- 
pyrethica Trevisan 1889. 

This name was applied by Trevi- 
san to the organism which Babes 
in 1883 believed to be the 
causal organism of yellow fever 
in man. Inasmuch as this spe- 
cies is apparently not identi- 
fiable, possibly the second 
species named by Trevisan 
should be regarded as the type 
species. This is the Babesia 
erysipeloidis Trevisan 1889, 
the “Coccus della erisipeloide 
© erisipela cronica Rosenbach 
1887.” This is apparently the 
organism called Erysipelothrix 
erysipeloidis (Lehmann and Neu- 
mann) Rosenbech in the Bergey 
Manual (Ed. 6, 1948), which 
should probably be corrected to 
Erysipelothrix erysipeloidis 
(Trevisan) Rosenbach. Whether 
Babesia Trevisan 1889 makes 
Erysipelothrix Rosenbach 1909 a 
later synonym is a problem that 
may well be considered by the 
Judicial Commission of the In- 
ternational Committee on Bacte- 
riological Nomenclature. Ac- 
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cording to Nannizzi (Bergey’s 
Manual @d. 6, 1948) the name Ba- 
besia erysipeloides was used by 
Chalmers and Christopherson 
(8), but an examination of the 
original fails to confirm this 
statement. Babesia has not 
been commonly used as a generic 
name im oacteriology. 


Babesiw Starcovici 1893 (9,p.1) 
Type species. Babesia bovis 
(Babes Stareovici 1893. Ba- 
besia is the commonly accepted 
name of a genus of protozoan 
bloo¢ parasites. It is a later 
homomym of Babesia Trevisan, 
but this would not make it il- 
legitimate under the rules of 
the »oological code. 


Grr iusion. Consideration 
shew !.d be given to the legiti- 
macy of the generic name Babes- 
ia \revisan 1889 in bacteriolo- 
gy. If found to be legitimate, 
comgideration should also be 
given to its possible suppres- 
siom inasmuch as confusion is 
inewitable in microbiology if 
twa generic names (Babesia) are 
usea, one for protozoan blood 
parasites of animals, and one 
ior bacterial parasites of man 
emi animals. 


3. Castellanella 


Cestellanella Chalmers 1918 
~, p. 223). 

"ype species. Castellanella 
gambiense (Dutton) Chalmers 
918 = Trypanosoma gambiensis 
Dutton 1902. 


Chalmers segregated Castel la- 


nella from Trypanosoma as a ge- 
nus of blood protozoa. Al- 
though this generic name is not 
commonly used, it seems to have 
been validly published and is 
legitimate. 


Castellanella Pacheco and Rod- 
rigues 1930 (11, p. 166). 

Type species. Castellanella 
alcalescens (Andrewes) Pacheco 
and Rodrigues 1930 = Bacillus 
alkalescens Andrewes 1918. 

The type species of this genus 
is included in the family En- 
terobacteriaceae as Shigella 
alkalescens (Andrewes) Weldin 
1927. The genus Castellanella 
Pacheco and Rodrigues seems to 
have been validly published. 


Conclusion. The genus Castell- 
anella Pacheco and Rodrigues is 
probably to be regarded as il- 
legitimate, being a later homo- 
nym of Castellanella Chalmers. 


4. Charon 


Charon Karsch 1879 (12, p. 
197). 

Type species. Charon grayi 
(Gervais) Karsch 1879. This 
was apparently validly publish- 
ed as a genus in the Arachnida. 
Its significance in microbiolo- 
gy stems from the fact that it 
is an earlier homonym of Charon 
Jameson 1925 next to be noted. 


Charon Jameson 1925 (13, p. 
403 ). 

Type species. Charon ventricu- 
li Jameson 1925. 

The protozoan genus Charon Jam- 
eson seems to have been validly 
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published, but is probably to 
be regarded as an illegitimate 
later homonym of Charon Karsch. 


Charon Holmes 1948. (14, p. 
1265). 

Type species. Charon evagatus 
Holmes 1948. 


This generic name was validly 
published by Holmes for a genus 
of the family Charonaceae in- 
cluded in the filterable animal 
viruses. It is a later homonym 
both of Charon Kersch and Char- 
on Jameson. 


Conclusion. Charon Holmes 1948 
may be regarded as an illegiti- 
mate later homonym of the name 
of the protozoan genus Charon 
Jameson 1925. 


5. Coccomonas 


Coccomonas Stein 1878 (15, 
Plate XXIV). 

Type species. Coccomonas orb- 
icularis Stein 1878. 
Illustrated as a genus and spe- 
cies of protozoa. 


Coccomonas Orla-Jensen 1921 
(16, p. 268). 

Type species. None listed. In 
a general discussion of his 
“Natural Bacterial System’’ the 
author makes a’‘tentative pro- 
posal. “For the Gram-negative, 
non-acid-forming or, at most, 
very slightly acid-forming 
cocci (among which must proba- 
bly be reckoned the gonococci 
and the meningococci too, as 
well as the Gram-negative 
streptococci, if such exist) we 
might simply use the generic 


name Coccus, or, if they should 
turn out to have terminal flag- 
ella, Coccomonas.” 


Conclusion, Coccomonas Orla- 
Jensen is a later homonym of 
Coccomonas Stein. It probably 
should be regarded as not val- 
idly published, and having no 
standing in bacteriological 
nomenclature. 


6. Klebsiella 


Klebsiella Trevisan 1885 (17, 


p. 105). 
Type species. Klebsiella pneu- 
moniae (Schroeter) Trevisan 


1887. Trevisan described this 
bacterial genus in 1885 with a 
single species Klebsiella 
crouposa, the Bacterium pneu- 
moniae-crouposae Zopf 1885. 
Later (1387) he designated this 
organism es Klebsiella pneumon- 
iae and still later (1889) as 
Klebsiella friedlanderi. 

Klebsiella is a commonly ac- 
cepted genus in bacteriology. 


Klebsiella Meunier 1908 (18, p. 
245). 

Type species. Klebsiella ex- 
stincta Meunier 1908. 

This was described as a genus 
of fossil insects, apparently of 
the family of Protoblattidae. 


Klebsiella Pascher 1931 (19, p. 
see). 

Type species. Klebsiella al- 
ligata Pascher 1931. 

A new protozoan genus and spe- 
cies assigned to Mastigophora, 
Phytomastigina. 
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Conclusion. Klebsiella Trevi- 
san may be regarded as a valid- 
ly published and legitimate ge- 
neric name in the bacteria. 
Klebsiella Pascher 1931 is a 
later homonym of Klebsiella 
Meunier 1908. 


7. Listerella 


Listerella Jahn 1906 (10, p. 
540). 

Type species. 
doxa Jahn 1906. 
This new genus and species were 
included in the Myxomycetes or 
slime molds (Mycetozoa). 


Listerella para- 


Listerella Pirie 1927 (21, p. 
164). 

Type species. Listerella mono- 
cytogenes (Murray, Webb and 
Swann) Pirie = Listerella hep- 
atolytica Pirie 1927 = Bacteri- 
um monocytogenes Murray, Webb 
and Swann 1926. F 
Described as a new genus of 
bacteria. 


Listerella Cushman 1933 (22, p. 
3%). 

Type species. Listerella 
primaeva Cushman 1933. 

A genus and species of protozoa 
assigned to the Foraminifera. 


The generic name 
Listerella Pirie in bacteriolo- 
gy is an illegitimate later 
homonym of Listerella Jahn 
19906. Inasmuch as the slime 
molds are usually included by 
the zoologists among the proto- 
zoa, it would seem that Lister- 
ella Cushman should also be re- 
garded as a later and illegiti- 


mate homonym of Listerella 
Jahn. Pirie (23) in 1940 rec- 
ognized the priority of Lister- 
ella Jahn and proposed Listeria 
to replace it. The latter name 
seems not to have been used in 
protozoology, but Listeria has 
twice been proposed as a gener- 
ic name in, the flowering 
plants. The bacteriological 
status of Listeria therefore 
requires study from the stand- 
point of botanical priority. 


8. Palmula 


Palmula Lea 1833 (24, p. 219). 
Type species, Palmula sagit- 
taria Lea 1833.. 

The standing of this generic 
name in the Foraminifera (Pro- 
tozoa) has been somewhat prob- 
lematical. Galloway (25, p. 
240) and Cushman (26, p. 182) 
both regarded Palmula Lea 1833 
as a synonym of Flabellina d’ 
Orbigny 1839. However, Cushman 
(27) recognizes Palmula Lea and 
reduces Flabellina d’Orbigny to 
synonymy. 


Palmula Prévot 1938 ( 28, p. 
88). 

Type species. Palmula sperm- 
oides (Ninni) Prévot. 

Prévot placed this genus with 
the anaerobic sporebearing bac- 
teria. 


Conclusion. Palmula Prévot 
1938 is probably to be regarded 
as a later homonym of Palmula 
Lea 1833. Prévot (29) later 
Proposed the generic name Acu- 
formis Prévot (29, p. 164) to 
replace Falmula Prévot 1938. 








Page 108 


INTERNATIONAL BULLETIN 


9. Pelosphaera 


Pelosphaera Lauterborn 1906 
3, p. 197). 

Type species. Pelosphaera ro- 
tans Lauterborn 1906. 
Described as belonging to the 
bacteria. In current use. 


Pelosphaera Heron-Allen and 
Earland 1932 (31, p. 255). 

Type species. Pelosphaera cor- 
nuta Heron-Allen and Earland 
1932. 

Described as a protozoan genus 
in the Foraminifera, The ge- 
neric name is in current use. 


Conclusion. The generic name 
Pelosphaera Lauterborn 1906 was 
validly published, and is prob- 
ably legitimate. The protozoan 
name Pelosphaera Heron- Allen 
and Earland 1932 is probably 
also valid and legitimate under 
the rules. 


10. Pfeifferella 


Pfeifferella Labbé 1899 (32, p. 
60 ). 

Type species. Pfeifferella 
tritonis Labbé = Pfeifferia 
tritonis Labbé 1894, not Pfeif- 
feria Gray 1853. 

A genus placed by the author in 
the Sporozoa. ; 


Pfeifferella Buchanan 1918 (5, 
p. 54). 

Type species. Pfeifferella 
mallei (Loeffler) Buchanan. 

The type species is the glan- 
ders bacillus, one of the bac- 
teria. 


Conclusion. Pfeifferella Buch- 
anan 1918 is an illegitimate 
later homonym of Pfeifferella 
Labbé 1899. 


11. Phytomonas 


Phytomonas Donovan 1909 ( 33, p. 
1496). 

Type species. Phytomonas davi- 
di (Lafont) Donovan 1909 = Lep- 
tomonas davidi Lafont. 

The standing of Phytomonas as a 
protozoan genus is somewhat 
compromised by the fact that 
Donovan gave no description of 
the genus, and did not name a 
species. However, his refer- 
ence to the work of Lafont (34) 
has app’ ‘ently led to the ac- 
ceptance of the name in proto- 
zoology. 


Phytomonas Bergey, Harrison, 
Breed, Hammer and Huntoon 1923 
(35, 9. 174). 

Type species. Phytomonas camp- 
estris (Pammel) Bergey et al. 
1923 = Baciilus campestris Pamr 
mel 1895. Elliott (36) pointed 
out in 1937 that Phytomonas 
Bergey et al. is a later homo- 
nym of Phytomonas Donovan 1909. 
Dowson (37) proposed the gener- 
ic name Xanthomonas to replace 
Phytomonas Bergey et al. but 
failed to retain the type spe- 
cies of the latter. He incor- 
rectly designated the type spe- 
cies as Xanthomonas hyacinthi 
(Wakker) Dowson. Probably it 
should be Xanthomonas campes- 
tris (Pammel) Dowson. 








tse xz 2p 


ich- 
ate 
lla 


On, 


mp - 
als 
‘ame 
ted 
nas 
mo- 
09. 


ace 
but 
pe- 
or- 
pe- 
thi 
it 
es- 








Page 109 


BACTERIOLOGICAL NOMENCLATURE AND TAXONOMY 


Conclusion. Phytomonas Bergey 


et al. is an illegitimate later 
homonym of Phytomonas Donovan 
1909. 


12. Proteus 


Proteus Laurenti 1768 (38, p. 
35). 

Type species. 
Laurenti 1768. 
The species described is placed 
in the Amphibia. The name is 
apparently currently accepted 
and used, as by Noble 1931 (39, 
p. 483). 


Proteus anguinus 


Proteus Mueller 1786 (40, p. 
91). 

Type species. Proteus dif- 
fluens Mueller 1786. 

This protozoan generic name was 
apparently a later homonym of 
Proteus Laurenti 1768. 


Proteus Hauser 1885 (41, p. 1). 
Type species. Proteus vulgaris 
Hauser 1885. 

The generic name Proteus Hauser 
1885 for a genus of bacteria is 
apparently a later homonym of 
the generic name Proteus Muel- 


ler 1786. It is therefore il- 
legitimate. 
Conclusion. Apparently the ge- 


neric name Proteus Mueller 1786 
is itself illegitimate as a 
later homonym of Proteus Laur- 
enti 1768 under the Zoological 
Code. The generic name Proteus 
Hauser is widely used in bacte- 
riology. It may be desirable 
to request that Proteus Hauser 
be made a genus conservandum in 
bacteriology, inasmuch as Pro- 


teus is not currently used as a 
generic name in protozoology. 


13. Rhizomonas 


Rhizomonas Kent 1880 (42, p. 
224). 

Type species. Rhizomonas ver- 
rucosa Kent 1880. 

A protozoon observed in hay in- 
fusions. 


Rhizomonas Orla-Jensen 1909 
(43, p. 334). 

Type species. None named. 
Possibly Rhizomonas radicicola. 
Proposed to replace the bacte- 
rial generic name Rhizobium, of 
which it is‘a later synonym. 


Conclusion. Rhizomonas Orla- 
Jensen is a later homonym of 
Rhizomonas Kent. The validity 
of its publication may be 
questioned. 


14. Rhodosphaera 


Rhodosphaera Haeckel 1881 (44, 
p. 452). 

Type species. 
listed. 

The name was applied to a pro- 
tozoan genus (Radiokaria). 


No species 


Rhodosphaera Buchanan 1918 (45, 
p. 472). 

Type species. Rhodosphaera 
capsulatus (Molisch) Buchanan. 
This bacterial genus was pro- 
posed to replace the generic 
name Rhodococcus Molisch which 
name is a later homonym of the 
bacterial generic name Rhodo- 
coccus Zopf. 
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Conclusion. Rhodosphaera Buch- 
anan 1918 is a later homonym of 
the protozoan generic name 
Rhodosphaera Haeckel. 


SUMMARY 


1. The bacterial and viral ge- 
neric names Astasia Meyer, 
Castellanella Pacheco and Rod- 
rigues, Charon Holmes, Cocco- 
monas Orla-Jensen, Palmula Pré- 
vot, Pfeifferella Buchanan, 
Phytomonas Bergey et al., Prot- 
eus Hauser, Rhizomonas Orla- 
Jensen and Rhodosphaera Buchan- 
an may be regarded as later 


homonyms of protozoan genera, 
and hence unavailable in bacte- 
riology except by international 
agreement. 


2. The bacterial generic names 
Babesia Trevisan, Klebsiella 
Trevisan, Pelosphaera Lauter- 
born are legitimate in the 
sense that they are earlier 
homonyms of the duplicating 
protozoan generic names. 


3. The bacterial generic name 
Listerella Pirie is an illegit- 
imate later homonym of Lister- 
ella Jahn. 
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STEMS AND COMBINING FORMS OF 
OPSIS, OPS AND OPS 
Preliminary Statement File No. 4 


An OPINION has been requested relative to the correct spelling of 
the stems and combining forms of several Greek words: 


by.s = Opsis by = Ops and Sy = Ops 


Specific and subspecific epithets and names of genera, subgenera 
and higher taxa derived from these words are common in biology. 
Specific epithets which include the stems of these words are nu- 
merous in microbiology. 


The request for an OPINION was initiated by students of the 
yeasts who asked whether the changes of the family name Torulop- 
saceae to Torulopsidaceae and of the subfamily name Torulopsoide- 
ae to Torulopsidoideae, all based upon the generic name Torul- 
opsis, as proposed by Diddens and Lodder (1), were etymologically 
justified. The Judicial Commission, under Provision 5-B-10 of 
the International Bacteriological Code of Nomenclature, is di- 
rected: -“When requested, to prepare Opinions relative to the no- 
menclatural status of microorganisms studied by microbiological 
techniques, but not classed with the bacteria or the viruses, as, 
for example, the yeasts, molds, algae and protozoa. Opinions re- 
lating to organisms in these groups shall not be issued until 
they have been approved by the Commission or Executive Committee 
charged with the interpretation of the appropriate code of nomen- 
clature (zoological or botanical).” 


A brief survey revealed mich confusion in bacteriology, in botany 
and in zoology with reference to the combining forms of these 
words, confusion likewise as to the declensions of derived nouns 
and adjectives, and difficulties arising from confusion of deriv- 
atives of these words with other words having somewhat similar 
spelling. Exploration of the problem seemed desirable. A pre- 
liminary statement has been prepared to give background for con- 
sideration and discussion by the Commission. 


A knowledge of the stems and of these or similar suffixes is 
the combining forms of generic desirable for several reasons: - 
names and specific epithets 

ending in -opsis, in -ops and 1. To fix the spelling of the 
in -8ps, or in derivatives of oblique cases, particular- 
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ly the genitive of generic 
names in -opsis, -ops, or 
-Ops. Microbiologists are 
concerned with the problem 
because the specific epi- 
thets of the names of very 
many microorganisms are 
the genitives of the ge- 
neric names of the hosts. 
It is found that there is 
a confusing lack of uni- 
formity in usage. 


2. To fix the spelling of the 
names of higher taxa de- 
rived from the names of 
genera in -opsis, -ops or 
-Ops, in particular the 
spelling of the names of 
families. A preliminary 
survey shows that there is 
confusion and lack of uni- 
formity, both in botany 
and in zoology. 


3. To fix the spelling and 
declension of adjectives 
ending in -opsis, -ops or 
-Sps, and the derivation 
of related adjectives. 


4. To differentiate compounds 
derived from opsis and ops 
from compounds derived 
from other words with sim- 
ilar spelling. 


The use of the terms “stem”’ and 
“combining form’’ in biology. 








Some confusion exists in biolo- 
gical nomenclature as to the 
meaning and use of the word 
“stem'’ as applied to Latin and 
latinized nouns such as the 
names of genera. The phrase 


“combining form’, perhaps more 
appropriate, is also used, and 
may require definition. 


The botanical and bacteriologi- 
cal codes of nomenclature agree 
that names of certain higher 
taxa are Latin words or latin- 
ized words, and have definite 
suffixes to fix their taxonomic 
rank. The ending for family, 
for example, is -aceae. Family 
names are to be derived from 
the name of one of the included 
genera. No instructions are to 
be found as to modification of 
the generic name upon the addi- 
tion of the suffix. 


The zoological code is more ex- 
plicit. It specifies that the 
suffix indicating a family name 
shall be added to the stem of 
the type genus. 


The word stem as used by the 
zoologist is not precisely the 
stem of the grammarian. The 
latter states that the stems of 
Latin nouns in the first de- 
clension end in -a, those of 
the second declension in -o, 
and those of the third declen- 
sion in a consonant or in -1. 
The “stem’’ of the zoological 
code is the grammarian’s stem 
without the final vowel. This 
latter curtailed stem is fre- 
quently called the “combining 
form.” 


The combining form is the Latin 
name stem without the final 
stem vowel. For practical pur- 
poses it is obtained by drop- 
ping the endings shown for the 
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genitive in the dictionary, 
i.e., the -ae in the first de- 
clension, the -i in the second 
and the -is in the third. 


The phrase “combining form” 
rather than “stem” will gener- 
ally be used in this discus- 
sion. 


Frequency of combining forms 


of opsis, of ops and of ops 
in names or epithets used 


in biology. 








A brief and incomplete survey 
showed that more than 500 names 
derived from opsis, ops or Ops, 
or with these endings, are ge- 
neric names or specific epi- 
thets in microbiology, for the 
most part in the fungi. 


The Greek feminine noun dyts, 
Oyews = Opsis, opseds usually 
means the look or appearance of 
aperson or a thing. It is 
perhaps best translated in com- 
pounds as aspect. 


Generic names ending in -opsis 
are common throughout biology. 
In botany Sprague (2) found 
that twelve of the first hun- 
dred generic names beginning 
with A in Dalla Torres and 
Harm’s Genera Siphonogamarum 
have -opsis as the final com- 
ponent. Clements and Shear 
(3), in their index to the sec- 
ond edition of Genera of Fungi, 
list nearly 5000 generic names 
of which 193 end in -opsis, a- 
bout 2 per cent. Smith (4) 
recognizes 13 such generic 
names among those of fresh wat- 


er algae in the United States. 
Protozoan generic names ending 
in -opsis are not quite so a- 
bundant proportionately. Of 
the 6800 protozoan generic and 
subgeneric mames listed by 
Becker and Kuhn (5), 73 have 
this ending. The encing is 
common in the higher zoological 
phyla. Bacteriopsis and Bac- 
illopsis are bacterial generic 
names. Further, the specific 
epithets of hundreds of species 
of parasitic fungi, bacteria, 
protozoa and other forms are 
derived from generic names end- 
ing in -opsis. 


The Greeks had three words 
transliterated into Latin as 
ops. They are: 


by = Ops, = a voice or word, a 
feminine poetic word used only 
in oblique cases in the singu- 
lar. No examples of its use in 
biology have been found. 


ae . 
by, Onos = Ops, opis = the eye 
or face, feminine noun. 


” ” a - . 
wys OOS * Ops, Opis = the eye, 
face, countenance, feminine 
noun. 


The two latter words, while 
spelled differently in the 
Greek, are similarly translit- 
erated into Latin, and for 
practical purposes may be con- 
sidered together. The exist- 
ence of a long 3 in some de- 
rived words may be noted. 


Botanical generic names ending 
in -ops are not common. A 
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brief search revealed three, 
Aegilops, Echinops and Balan- 
ops. This ending is much more 
common in generic names in 
zoology. About a dozen were 
found in a check of the system- 
atic index of a recent volume 
of Biological Abstracts. 


Nouns having opsis as 


a_final_ component. 





Most Greek stems ending in -. « 
-i with nominatives in -.is =-is 
in the third declension form 
the genitive by changing the -i 
of the stem to -e and adding 
-ws for the singular and —wv 
for the plural. The Greek lex- 
icon (Liddell-Scott) gives nom- 
inative dyis, genitive singular 
édyews and genitive plural 
dyewv. Compound Greek nouns 
ending in -oyts = -opsis are 
also feminine and are declined 
as is dyus. This ending gives 
to a compound noun the meaning 
of “that which resembles” or 
*that has the aspect of’’ or 
“new’’ or “aspect”. Buck and 
Petersen (6) list 320 Greek 
words in -yis ¢ -psis, mostly 
feminine nouns with a few ad- 
jectives. Twenty-five are 
nouns that end in -opsis. Of 
these 14 are derived from dys 
= opsis, 6 others’ end in -xoyis 
= -copsis and 3 in -scopsis. 
Among the Greek compound nouns 
from éy.s = opsis are the fol- 
lowing: 


yarvéwts, ews galiopsis, eds 
=: that which resembles galium 
(a plant). 

Btoyts, ews * diopsis, eds = a 


view through, perspicacity. 
xaTOWLS, ews = Catopsis, eds : 
a sight, view. 

TpOOWLss ews =proopsis, eds -: 
a foreseeing. 

aTOwLS, ews = apopsis, eds = 
outlook, view, prospect. 
ELOOWLS, EWS = 1SOPS1is, eos = 
a spectacle. 

émowls, ews = epopsis, eds =: 
a view over. 

Snepowrs, ews = hyperopsis, eds 
= contempt, disdain. 

odvoyLs, ews = Synopsis, eds = 
general view, synopsis. 
mpda0wLs, ews * prosopsis, eds 
= appearance, aspect, view. 
An exception is to be found in: 
Abxoyrss L808 = Llycopsis, idis = 
a variant spelling of lycapsis 
and not a derivative of opsis. 


Some of the Greek nouns ending 
in -opsis were taken over by 
the Romans. They were placed 
in the third declension with 
genitive singular -is and geni- 
tive plural -ium. For example, 
the following are found in 
Haynes’ Latin Dictionary: 


YaALOwLS, ews = galeopsis, 18s 
otvoyes, ews = Synopsis, is. 
AUxowts, LBo0s = Llycopsis, is. 
(Note that in Greek this is an 
imparasyllable, in Latin para- 
syllabic.) 


The Latins placed words ending 
in -opsis with the parasyllabic 
nouns whose nominatives end in 
-is. The stem is -opsi-, the 
combining form -ops-, and the 
genitive singular -opsis. Fam- 
ily names derived from generic 
names ending in -opsis in bota- 
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ny would end in -opsaceae and 
in zoology in -opsidae. 


However, in the modern Latin of 
biology, there have developed 
two diverse usages. Some auth- 
ors follow what would appear to 
be classic precedent in the 
choice of stem and combining 
forms. Others place words end- 
ing in -opsis in the third de- 
clension with the stem ending 
in d, (like cuspis, cuspidis, 
stem cuspid,a spear point), the 
nominative singular being 
-opsis, and genitive singular 
and plural -opsidis and -opsid- 
um. Search has thus far failed 
to reveal any Latin precedent 
for the latter. An examination 
of the literature makes it evi- 
dent that there is much confu- 
sion. Some authors consider 
the gender of generic names 
ending in -opsis to be -opsis, 
others use -opsidis. Some use 
-ops- as the combining form in 
names of higher taxa, others 
use -opsid-. There is lack of 
agreement among those who write 
Latin diagnoses in describing 
plants as to the declension of 
these names. When the -opsid- 
as the stem of -opsis was first 
used has not been determined. 
Linnaeus (7) used both stems. 
For example, in one place (8) 
he says: “altero in loco impos- 
ita Galeopsi cum Heuchero”, and 
in another (9), “gerit fructi f- 
icationem absolute Coreopsidis” 
and “vero Coreopsidis generis.” 


Other botanical evidence may be 
found in the names of hosts 
listed in the Latin diagnoses 


of fungus species. For exam- 
ple, in Saccardo (10) we find 
under Phialea glaucescens, ‘‘Hab. 
in culeis.fructum Castanopsid- 
is’’, under Cercospora thermo- 
psidis,“llab, in foliis Thermo- 
psidis arenariae". deToni (11) 
used the phrases “in diagnosi 
generis Bryopsidis”’ and “in 
Bryopside plumosa.” 


The diversity of usage shows up 
particularly in the names of 
microorganisms whose specific 
epithets are formed from the 
genitive of the generic name of 
the host. 


Some have the genitive singular 
ending -opsis, such as Laboul- 
benia diopsis from the insect 
genus Diopsis, Rickia europsis 
from the insect genus Europsis 
and Stictis chrysopsis from the 
spermatophyte genus Chrysopsis. 
But a much larger number carry 
the genitive ending as -opsid- 
is, as in Calloria galeopsidis 
and Cyclospora ampelorsidis. 
It is interesting to note that 
of two organisms parasitic on 
Chrysopsis, one was named 
Stictis chrysopsis, the other 
Aecidium chrysopsidis. Many 
specific epithets ending in 
-opsis apparently are adjec- 
tives (as noted below). 


The combining form or stem also 
determines the spelling of the 
derived names of families and 
of higher taxa. A brief survey 
of plant groups revealed Bryop- 
sidaceae from Bryopsis (an al- 
gal genus), Mastigocl adopsida- 
ceae from Mastigocladopsis (an 
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algal genus), Hymenophy1 lopsid- 
aceae from Hymenophyllopsis (a 
fern genus) and Coriopsidaceae 
from Coriopsis (a genus of 
Spermatophyta). Diddens and 
Lodder (12) first proposed the 
family and subfamily names Tor- 
ulopsaceae and Torulopsoideae 
derived from the name of the 
yeast genus Torulopsis. Later 
(13) it was concluded on the 
basis of botanical precedents 
that the names should be 
spelled Torulopsidaceae and 
Torulopsidoideae. No example 
of the formation of a family 
name from a generic name ending 
in -opsis in bacteriology has 
been found. However, accept- 
ance by botanists of -opse as 
the combining form of opsis may 
be found in such generic names 
as Dacryopsella, Discomycop- 
sella, Dothideopsella and Lec- 
idiopsella. It would seem that 
in botany the tendency has been 
to regard -opsid- rather than 
-ops- as the combining form. 


In zoology, the situation seems 
to be quite reversed. In oll 
cases noted the combining form 
is -ops-, as witness the family 
names, Amblyopsidae from Ambly- 
opsis, Percopsidae from Percor- 
sis, Limopsidae from Limopsis, 
Cambalopsidae from Cambalopsis, 
Chaenopsidae from Chaenopsis, 
Solenopsidae from Solenopsis, 
and the subfamily name Atry- 
popsinae from Atrypopsis. No 
example has been found in which 
any combining form other than 
-ops- has been recognized or 
used. No reason for the dis- 
parity between practice in bot- 


any and zoology has been found. 


Adjectives having opsis 
as a final component. 








Sprague (13) made a careful 
study of the contention that 
the ending -opsis is essential- 
ly adjectival. He was concern- 
ed primarily with generic names 
and concluded that the ending 
was that of nouns. However, he 
states: “No Greek adjectives 
have been traced” (i.e., adjec- 
tives ending in -opsis.) Ap- 
parently no extensive study of 
this point was made. 


Buck and Petersen (14) list 
eight Greek adjectives ending 
in -owts z-opsis. Among them 
are the following used only as 
masculine and feminine, never 
neuter. 


uaxpoywLs # macropsis, long 
faced. 

ThatSoyrs = platyopsis, broad 
faced. 

otpoyytioyis = strongylopsis, 
round faced. 

gixowts # phacopsis, freckle- 
faced. 


It is stated (private corre- 
spondence, Miss Lodder) that 
these adjectives did not occur 
in the classical or Hellenistic 
period. It seems that in bio- 
logical nomenclature many ad- 
jectival specific epithets end- 
ing in -opsis have been coined. 
The following names of species 
are representative of those 
used in microbiology: 
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Melanconium hysteriopsis = 
comb- like. 

Lepiota coprinopsis = Coprinus- 
like. 

Fusarium acremoniopsis = Acre- 
monium-like. 

Moelleroclavus penicilliopsis = 
Penicillium-like. 

Hysterium gloniopsis = Glonium- 
like. 

Heterochaete kneiffiopsis =: 
Kneif fia-like. 


Septoria melanopsis = dark, 
black-like. 

Dematium chaetopsis = spine- 
like. 


It will be noted that apparent- 
ly in biological use adjectives 
in -opsis are regarded as hav- 
ing one ending -is and usable 
as specific epithets with ge- 
neric names ‘n the neuter, as 
well as masculine and feminine. 
No case has been noted in which 
the Latin endings -is, is, e, 
as in communis, is, e are used. 


Nouns having ops as 
a final component. 








The two Greek words which are 
Significant in formation of 
compounds are dy = Ops, sight, 
and ®y = Ops, eye or face. All 
form the genitive in —ntos = 
-pos. Concerning these endings 
Buck and Petersen (14) make the 
following pertinent observa- 
tions. ‘Approach to suffixal 
use occurs commonly in the com- 
pounds of wy, eye, face (gen. 
-pos). Thus... ._ the force 
of -wy is practically that of a 
possessive suffix and may be 


translated by ‘having’ or 
‘characterized by’. Even.in 
Homeric times the form -wy 
shows scarcely a trace of its 
original meaning, but is used 
like many a suffix merely to 
denote similarity, e.g., in 
oLvey ‘wine colored’ when ap- 
plied to the sea, al ewy ‘fiery’ 
used of bronze.” “There is a 
considerable group of animal 
names. It is possible to read 
the notion of appurtenance into 
optwy ‘wood pecker’: 683s 
oak, and of agency into oxdrwy 
‘mole’ (digger): oxdédAw. But 
in most of them the suffix 
has no tangible meaning. In 
general it.is impossible to 
draw a sharp line between true 
compounds and suf fixal ~oy and 
” 
—WYs 


These authors list 10 Greek 
compounds as derived from déy = 
ops, sight, and 14 Greek nouns 
to which oy is not definitely 
related. They also list 45 
Greek compounds with ~wy = 
-Ops, eye, face, as the final 
component, and 44 Greek nouns 
with -wy not directly so de- 
rived. 


Examples of each of the 4 
groups of Greek compounds are 
listed. 


Compounds of éy = ops, sight. 


a 


Ls atle@oy, onos = aethops, 
-opis, fiery-looking. 
2. x&poy, onos = charops, 


-opis, bright-eyed, mascu- 
line and feminine adjective. 
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Nouns with -oy = ops as 
suf fix. 
1. oxddoy, onos = scalogs, 


opis,the digger, the mole, 
masculine noun. 

2. 8Spvoy, onos = dryops, opis, 
woodpecker, masculine noun. 


” = 


Compounds “= 9 
eye, face. 


. xbxrwWys OonmgOos = cyclogs, 
Gpis, circle eye, Cyclops, 
masculine noun. 

Ze TUpPhwOY» onos = typhlops, 
Opis, blind-faced, blind, 
masculine and feminine ad- 
jective. 


Nouns with -wy =Ops as 
suffix. 





i aly trAwy, whos = aegilodps, 
Opis, wild oats, masculine 
noun. 

2. USpwy, wnos = hydrops, Opis, 
dropsy, masculine noun. 


As previously noted, botanical 
generic names ending in -ops 
are not numerous, the Greek 
masculine noun avytrAwy, wnos 
becomes the generic name Aegil- 
ops, opis, which is treated as 
feminine (as in Aegilops ora- 
ta). FEchinop'’s, opis, (Phoma 
echinopis) is masculine (as in 
Echinogs dahuricus). Some oth- 
er generic names are Massari- 
ellops (Fungi), Camarogs (Fun- 
gi), Echinogs (Sperm), Chamaer- 
ops (Sperm), Boors (Sperm), 
Melanops (Fungi) and Stenors 
(Fungi). Some specific epi- 


thets in the genitive have been 
noted, as Phoma echinopis, Met- 
asphaeria chamaeropis and Puc- 
cinia aegilopis. A variant is 
found in Eredo boopidicola from 
Boops (Sperm) in which the com- 
bining form is apparently be- 
lieved ‘to be -opid-. A limit- 
ed search in botanical litera- 
ture has revealed but one fami- 
ly name derived from a generic 
name ending in -ops, namely 
Balanopsidaceae, from Balanops 
= acorn face. Apparently this 
is based upon the assumption of 
a combining form balanops id- 
and not balanop-. 


The situation in zoology seems 
quite inconsistent. In a ma- 
jority of cases the classical 
stem is recognized as in Prion- 
opidae from Prionops, Oonopidae 
from Oonors, Cyclopidae from 


Cyclops, Cryptopidae from 
Cryptops, Typhlopidae from 
Typhlops, Brachyopidae from 
Brachyops, Leptotyphlopidae 


from Leptotyphlors. However, 
there are some zoologists who 
regard -ops- as the combining 
form, whence Avocett inopsidae 
from Avocettinops, FEryopsidae 
from Eryors, Ceratopsidae from 
Ceratops, Tramatopsidae from 
Tramatops, and Edogsidae from 
Edops. It is apparent that in 
biology three genitives of 
ops have been recognized, the 
classic ofis, and also opsis 
and opidis, the second in zool- 
ogy and the last in botany. 
These give combining forms that 
would yield for family names in 
botany -opaceae, -opsaceae and 
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-opidaceae. In zoology the 
corresponding forms would be 
-opidae, -opsidae and -opidid- 
ae. It would seem that there 
exists undesirable confusion. 


Adjectives having ops as 
a_final component. 


The Greeks also occasionally 
used -wy =-6ps and -oy = -ops 
as masculine or feminine, never 
neuter, adjectival endings, as 
in the following: 


YAavxdy, @tos = glaucdps, opis 
: with gleaming eyes. 

wovmy, wnos = mondps, Spis = 
one-eyed. 


ebptoy, wos = euryops, opis = 
far-seeing. 

otépoy, onos = sterops, opis 
flashing. 


Some Greek adjectives ending in 
ops have been used as generic 
names, as Typhlops in zoology. 


Adjectives ending in -ops are 
sometimes used as specific epi- 
thets in biology, as witness 
the following: Sphaeria aethi- 
ops, Dothidia melanops. 


Nouns having endings de- 
rived from ops or opsis 





The stems -wn- = -Op- from dy = 
Ops, and -on- :-op-from 6y = 
ops, also appear in various 
Greek nouns. 


Feminine nouns: 


’ ‘ _ ° . 
oFvwita = oxyopia, sharpsight- 


edness. 

KUxAWTLO = Cyclipia, The Tale 
of the Cyclops. 

otepwny = sterdp®, flash, gleam 
or sheen. 

townn = esdpé, appearance, 
look. 


In a few Greek feminine nouns 
the stem opid- appears as in: 


? a , — 
aAbwaronts, t60s = haemalopis, 
idis, a clot of blood. 
xVVa@NLS, vLb0s = cynopis, idis, 
the shameless one. 
nvavamls , b60s = Cyanopis, 
idis, dark-eyed. 


Neuter nouns: 


mMpOawnov : prosopum, face, vis- 
age, countenance. 
xvxhoanvov = Cyclopium, the 


white around the ball of the 
eye, also diminutive of Cy- 
clops. 

oxorontov = scolopium, diminu- 
tive of scolops. 


Masculine nouns: 


é - - 
xUVOTNS, CV = Cynopes, ae, the 
dog eyed one. 
xvavonmns, ov = Cyanopes, ae, 


the dark eyed one. 


Adj Adjectives having endings 
p stine from By ops ; 


éy = ops or Owls = opsis, 





Among Greek adjectives contain- 
ing the stem -ops- are several 
that are used with suitable 
endings for all three genders, 
such as: 
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é 
TepocoyLos, Os, Ov = prosor - 
sius, a, um, full in view. 
’ ; 
MATOWLOS, Os, Ov = Catopsius, 


a, um, in sight of, opposite. 


There are also several Greek 
adjectives with these endings 
including the stem -opi-, as: 


HVKXABNLOS, Os, Ov = cyclopius, 
a, um, Cyclopian. 

’ — 7 . 
EVONLOS, Os, OV = enOpius, a, 


um, face to face. 


There are numerous Greek adjec- 
tives with endings which in- 
clude the combining form -op-, 
as: 


puwnds, Os, Ov = myOpus, a, um, 
short sighted. | 

AVAVWNOS, OS, OV = CyanOpus, a, 
um, dark looking. 

OunAwnos, Os, OV = amplopus, a, 
um, bedimmed, dark. 

XepvGwNOs, Os, bn = ChrysOpus, 


a, um, with golden eyes, beaming 
like gold, gold-colored. 


There is always danger of con- 
fusion of adjectives derived 
from ops and ending in -pus 
with adjectives ending in -opus 
but derived from nots, nobés = 
pus, podis, the foot. For ex- 
ample, the adjective chrysorus 
in its masculine form may mean 
golden eyed or golden footed. 


Another group of Greek adjec- 
tives used in three genders 
having the stem -of- includes 
those ending in ns, nS, ©S = 
es, Es, eS, as: 


ALOGnNHS, ns, es = Lithdpes, és, 
es, looking like stone. 
KOLAwnNs, Ns, €s =z coeldpes, 
és, es, hollow eyed. 
mBrwnns, As, €s = amblirés, 
@és, es, dim, bedimmed, dark. 
OEvwnns, Ns, €s = oxyopes, és, 
es, sharp-sighted. 


There are also a few Greek ad- 
jectives, feminine only, which 
show the stem -opid-, as: 
xvxAWTLES, td5O0s = cyclopis, 
idis, cyclopean. 

Boonus, t80s, = bodpis, idis, 
oxeyed. 

xpvoanis, tbos = Chrysopis, 
idis, with golden eyes. 


Nouns or adjectives which are 
derived f ds_o han 
the Greek 6y or wy or dyes, but 








which may be confused with 


them. 





The Latins also had a word ops 
apparently quite unrelated to 
the Greek wy = Ops. It may ap- 
pear in biological literature 
through derivatives. 


ops, opis = Feminine noun, pow- 
er, might, plenty. 

Ops, Opis = Feminine noun, God- 
dess of Plenty. 

inops, opis : adjective of one 
ending, without resources, 
helpless, weak. 


Two other Greek words may ap- 
pear in compounds and may prove 
to be confusing. 


dyLos, a, Ov = OpSius, a, um =: 
adjective, late. The combining 
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form is ops- or opsi-. It is 
the first component of many 
compound Greek nouns, as in 
oyLyovos, Os, OV = Opsigonus, 
a, um, late born. 


dyov, ov = opsum, i. Greek 
neuter noun, cooked meat, sea- 
soning, sauce, dainty fare, or 
fish (a dainty). Opso- con- 
stitutes the first component of 
several Greek words as in: 


dyonoros, 6v = opsopoeus, i, 
masculine noun, cook. 
byondvos, Os, Ov = Opsoponus, 


a, um, adjective, dressing of 
foods elaborately. 

The stem also appears as the 
last element of some Greek com- 
pounds as in: 

Tapowts, t8o0s = paropsis, 
idis, Feminine noun, a dainty 
side dish. 

nokvowla = polyopsia, ae, Fem- 
inine noun, abundance of meats 
or fish. : 
TOKMOWOS, Os, OV = polyopsus, 
a, um, adjective, abounding in 
fish, luxurious. 


Summary. 


1. There is confusing lack of 
agreement throughout biology, 
including bacteriology and 
microbiology, as to the correct 
combining form of the Greek 
words or suffixes opsis, ops, 
and Ops. This confusion is 
manifest in different methods 
of formation (1) of specific 
epithets derived from generic 
names, (2) of names of higher 
taxa, (3) of adjectives ending 
in -opsis or ops or deriva- 
tives of these and (4) the 


differentiation of the above 
compounds from those derived 
from other words with similar 
spelling. 


2. Nouns having -opsis as a 
final component classically 
have a combining form -ops-. 
When transliterated into Latin, 
such nouns end in -opsis, with 
genitive singular -opsis. The 
names of higher taxa would log- 
ically be made by adding the 
appropriate ending; for exam- 
ple, the name of a family of 
plants or bacteria would end in 
-opsaceae, and the name of a 
family in zoology would end in 
-opsidae. 


Zoologists have in general fol- 
lowed the classic procedure. 
Botanists have in the minority 
of cases followed Latin prece- 
dent, but in a large proportion 
of cases they have assumed the 
combining form to be -opsid- 
and have formed the specific 
epithets in the genitive as 
-opsidis and the family names 
as -opsidaceae. The matter is 
particularly confusing in 
microbiology which deals with 
names not only of bacteria but 
of plants and animals as well. 


3. Adjectives ending in -opsis 
in Greek are masculine and fem- 
inine, never neuter. Were any 
transliterated by the Latins? 
If so, what genders? In biolo- 
gy, however, adjectives ending 
in -opsis have been used as 
specific epithets with neuter 
nouns. 
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4. Nouns having ops or Ops as 
a final component classically 
transliterated have the geni- 
tive -opis or -6pis and the 
combining form -op- or -6p-. 
The names of higher taxa would 
logically be formed by adding 
the appropriate ending, for ex- 
ample, the name of a family of 
plants or bacteria would end in 
-opaceae, and the name of a 
family in zoology would end in 
-opidae, 


A majority of biologists have 
followed the classic form but 
there are exceptions. Three 
genitives have been used, the 
classic -opis, but also -opsis 
and -opidis. These give the 
combining forms -op-, -ops- and 
-opid- which would yield family 
names (botany and bacteriology) 
ending in -opaceae, -opsaceae 
or -opidaceae, and in zoology 
-opidae, -opsidae or -opididae. 


5. Greek adjectives in -opgs or 
-Ops are masculine or feminine, 
never neuter. A few specific 
epithets ending in -ops are 
in use in biology. Perhaps 
they may be regarded as adjec- 
tives with a single ending. 





In view of the present use of 
several combining forms and de- 
clensions of generic names and 
specific epithets ending in 
-opsis, -ops and Gps and the 
consequent confusion in the 
naming of microorganisms, con- 
sideration and discussion of 
the following alternative sug- 


gestions are invited by all in- 
terested. It may be emphasized 
that the problems herein dis- 
cussed are typical of many that 
concern bacteriology, botany 
and zoology. Microbiologists 
are particularly concerned as 
they must use the names of 
microorganisms included among 
bacteria, fungi, algae, proto- 
zoa and viruses, and also the 
names of their animal and plant 
hosts. Some coordination and 
unity of action among the three 
groups of biologists would be 
helpful. How may it be imple- 
mented? 


Proposals: - 


Al. An effort should be made 
through appropriate channels to 
secure a uniform ruling in bac- 
teriology, botany and zoology 
relative to the combining forms 
of names of genera and of spe- 
cific epithets ending in 
-opsis, -ops and -ops, and of 
the names of higher taxa de- 
rived from them. 


A2. The appropriate or recom- 
mended combining forms of ge- 
neric names governed by the In- 
ternational Bacteriological 
Code of Nomenclature ending in 
-opsiS is -ops-, in -ops or 
-Ops is -op-. The appropriate 
genitive ending for -opsis is 
ropsis, for -ops and -Ops is 
-opis. Family names derived 
from generic names ending in 
-opsis should end in -opsaceae. 


Specific epithets and genitives 
formed on the assumption of 
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other spellings of the combin- orthographic variants which may 
ing forms are to be regarded as be corrected. 


(1). 


(2). 


(3). 
(4). 
(5). 
(6). 


References 


Diddens, H. A. and J. Lodder. An Appeal for Unification of 
the Generic Taxonomy in the Mycotoruloideae. Mycopathologia 
2:1-6. 1939. 

Sprague, T. A. The Gender of Generic Names. A Vindication 
of Article 72(2). Reprinted from Kew Bulletin Nos. 6-9. 
1935. 

Clements, F. E. and C. L. Shear. The Genera of Fungi. 
New York. 1931. 

Smith, G. M. The Fresh-water Algae of the United States. 
Fd. 2. New York. 1950. 

Becker, E. F. and L. B. Kuhn. Genera of the Protozoa. Mim- 
eographed. Unpaged. Ames, Iowa. U. S. A. 1939. 

Buck, C. D. and Walter Petersen. A Reverse Index of Greek 
Nouns and Adjectives. Chicago. Undated (probably 1939). 





Page 126 
INTERNATIONAL BULLETIN 
DESIGNATION OF NOMENCLATURAL TYPES OF TAXONOMIC GROUPS 


Proposal for the Emendation of the International Bacteriological 
Code of Nomenclature 


Preliminary Statement 


The International Committee on Bacteriological Nomenclature at 
its meeting in Rio de Janeiro in August, 1950, approved certain 
recommendations made by the Judicial Commission relative to a- 
mendment of the International Bacteriological Code of Nomencla- 
ture. Among these recommendations were those having to do with 
the fixing of nomenclatural types of various taxonomic groups 
(taxa). An amendment relating to the fixing of type species for 
genera proposed by Messrs. Robert S. Breed, E. G. D. Murray and 
A. Parker Hitchens was approved in principle. It was agreed that 
an ad hoc committee should be appointed to make recommendations 
for all taxonomic groups. The committee appointed consists of 
the three members of the Editorial Board, Dr. J. Ramsbottom (Lon- 
don) and Dr. A.R. Prevot (Paris). The committee was directed to 
prepare draft proposals for consideration by the Judicial Commis- 
sion, and when approved by the latter, to make provision for sub- 
mission to the members of the International Committee on Bacteri- 
ological Nomenclature for vote. The Plenary Session of the Fifth 
International Congress of the Association of Microbiologists at 
Rio de Janeiro, in 1950, conferred authority upon the Interna- 
tional Committee to take final action. Some emphasis was laid in 
the discussions at Rio de Janeiro upon the desirability of devel- 
oping proposals that would be in conformity with the rules of bo- 
tanical and zoological nomenclature insofar as the nature of bac- 
teriological nomenclature allows. 


al Committee on Bacteriological 
Nomenclature for suitable ac- 
tion. 


The ad hoc committee has under 
consideration the draft revi- 
sions outlined herein. This 
committee wi]l welcome criti- 





cism and discussion of the pro- 
posals before they are submit - 
ted formally to the Judicial 
Commission for its considera- 
tion. When finally considered 
and approved by the Judicial 
Commission and after publica- 
tion in the BULLETIN, they will 
be submitted by the Permanent 
Secretaries to the Internation- 


Draft proposals for the emenda- 
tion of Principle 11, Rules 9 
and 17 are herewith submitted. 


Principle 11 


Comment. In accordance with 
previous action (1) of the In- 
ternational Committee, the word 
“taxa’’? is to be inserted after 
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“taxonomic groups” in the first 
line of Principle 11. It is 
proposed that the last sentence 
of the first paragraph be re- 
vised and transferred to Rule 
17 (q.v.). This sentence seems 
to be phrased as a rule and not 
as a principle. 


It is proposed that the second 
paragraph be revised and trans- 
ferred to Rule 9 (q.v.), as 
also the paragraph on “Exam- 
ples.” 


Draft Revision of Principle 11. 
The application of the names of 
taxonomic groups (taxa) is de- 
termined by means of nomencla- 
tural types. A nomenclatural 
type is that constituent ele- 
ment of a taxonomic group (tax- 
on) to which the name of the 
group is permanently attached. 





Note. The nomenclatural type 
is not necessarily the most 
typical or representative ele- 
ment of a group. It is merely 
that element with which the 
name of the group is permanent- 
ly associated. 


Rule 9. 


General Comment. Rule 9 is the 


single rule found in Section 2: 
Designation of Nomenclatural 


statement approved in principle 
at Rio de Janeiro, and to make 
provision for the fixing of no- 
menclatural types for all rec- 
ognized ranks of taxonomic 
groups (taxa). 


The preliminary draft revision 
of Rule 9 herewith submitted 
may be outlined as follows: 


Rule 9. On the designation or 
selection of nomenclatural. 
types. 

9A. Nomenclatural types for 
the several ranks of taxa. 

(Present Recommendation 9a in 
part). . 

9B. Selection or designation 
of nomenclatural types. 

9B1. Nomenclatural types of 
species and subspecies. (Pres- 
ent Recommendation 9d). 

9B2. Nomenclatural types of 
genera and subgenera. (Present 
Recommendations 9b and 9c). 

9B3. Nomenclatural types of 

taxa higher than genus. 


Under each of these several 
headings there will be given 
comments and discussion, fol- 
lowed by a draft proposal. 


9A. Nomenclatural Types for 


the Several Ranks of Taxa. 








Comment. It would seem desir- 





Types. It is supplemented by 
four Recommendations and a 
Note. 





The special committee was di- 
rected to prepare proposals for 
revision of Rule 9, to include 
therein the essentials of the 


able first to define what is 
meant by the nomenclatural type 
of each of the several ranks of 
taxonomic groups (taxa) recog- 
nized in bacteriology. 


Draft revision of Rule 9A. For 





each taxonomic group there 
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shall be designated a nomencla- 
tural type. The type of a 
class or a subclass is an or- 
der, that of an order or subor- 
der is a family, that of a fam- 
ily, subfamily, tribe or sub- 
tribe is a genus, that of a ge- 
nus Or a subgenus is a species, 
that of a species or subspecies 
is an authentic culture, speci- 
men, preparation, illustration, 
or description. 


Draft Revision of Recommenda- 
tion 9a. When publishing the 
name of a new taxonomic group 
(taxon), authors should indi- 
cate carefully the nomenclatur- 
al type of the taxon being 
named. This type determines 
the application of the name in 
the event of this taxonomic 
group being subsequently divid- 
ed. 





Selection of Nomenclatural 


Types. 





9B1. Selection of Types of 
Species and Subspecies. 








Comment. The selection and 
designation of nomenclatural 
types of the bacteria, as well 
as those of many other microor- 
ganisms, differ,from type selec- 
tion for higher plants and ani- 
mals in that in most cases it 
is highly desirable that the 
type be maintained as living 
material. Such type cultures 
representative of species, sub- 
species, varieties, and even 
strains should be maintained a- 
live so that comparisons may be 
made between new material and 


these type cultures not only 
for morphology but for their 
physiological, cultural and 
serologic resemblances and dif- 
ferences as well. As far as is 
practicable, such cultures 
should be maintained in the na- 
tional and international type 
culture collections, perhaps 
with special emphasis upon 
those forms which have special 
scientific or economic impor- 
tance, and including type cul- 
tures of all species that are 
types of genera and higher 
taxa. It is recognized that at 
the present stage of our know- 
ledge of culture techniques 
this procedure is not possible 
for many species and strains of 
microorganisms. It is there- 
fore necessary that type speci- 
mens, preparations, figures and 
descriptions be recognized as 
constituting type material. 
Inasmuch as type cultures have 
been internationally agreed 
upon but are available in very 
few cases, it is highly desir- 
able that methods of securing 
authentic substitute type cul- 
tures be set up. These are be- 
coming increasingly important 
in determining microbial rela- 
tionships. 


Draft Revision Recommendation 





9b. The utmost importance 
should be given to the preser- 
vation of the original “type’ 
material on which the descrip- 
tions of new species and sub- 
species are based. If the mi- 
croorganism is one which may be 
maintained in pure culture, an 
authentic culture designated as 
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the type culture should be de- 
posited with one or more of the 
national or international type 
culture collections. When no 
such authentic culture is a- 
vailable a substitute type cul- 
ture may be designated by the 
Judicial Commission upon the 
recommendation of a committee 
of experts. Bearing in mind 
the morphological, biochemical, 
antigenic and virulence changes 
that may occur as the result of 
repeated subculture, every pre- 
caution should be taken to 
maintain such cultures with a 
minimum amount of change. It 
is likewise important that de- 
scriptions, illustrations and 
differentiations of new species 
and subspecies be as complete 
as possible. 


982. Selection of Types of 
Genera and Subgenera. 








The recommendations 
made by Drs. Breed, Murray and 
Hitchens as approved in princi- 
ple at Rio de Janeiro have to 
do primarily with the selection 
of the type species for genera. 
It is believed that in the 
draft proposal the essentials 
of the recommendations have 
been preserved. 


Three categories of cases arise 
in the selection of a type spe- 
cies for a genus. The author 
of the generic name may have 
designated as the type one of 
the species described by him in 
the original publication, one 
which is identifiable at the 
present. If the author did not 


designate a type species, this 
may be done by a later author 
who selects one of the species 
described in the first publica- 
tion of the genus. However, 
particularly in bacteriology, 
there occur cases in which none 
of the species named in the or- 
iginal publication can be iden- 
tified. Im some cases it may 
be wise to reject the generic 
name and the species originally 
described. In other cases the 
generic name has continued in 
use for later described and i- 
dentifiable species. Provision 
should be made for all such 
cases if corifusion is to be de- 
creased and bacteriological no- 
menclature stabilized. 


Draft Revision Rule 9B2. 


a. The nomenclatural type of a 
genus or subgenus is the spe- 
cies or one of the species in- 
cluded when the name of the ge- 
nus or subgenus was originally 
validly published. 


b. If the author in the origi- 
nal publication of a generic or 
subgeneric name definitely se- 
lected a type species, this 
species shall be accepted as 
the type regardless of other 
considerations. (Type selec- 
tion by original designation). 
The meaning of the expression 
“selected a type species” is to 
be rigidly construed. Mention 
of a species as an illustration 
or example of a genus does not 
constitute selection of a type. 





c. If the author of a generic 
or subgeneric name in his orig- 
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inal publication failed to des- 
ignate a type species, the type 
may be selected by a subsequent 
author, and the author who 
first makes the choice must be 
followed unless it can be 
proved that his choice is not 
in accordance with the rules. 


(1) If the genus when origin- 
ally published included but 
one species, this species 
shall be the type (selection 


by_monotypy ). 


(2) If the genus when origin- 
ally published included more 
than one species, the type 
species selected shall be one 
of these. However, species 
inquirendae, species doubt- 
fully referred to the genus, 
species mentioned as in any 
way exceptional, species 
which definitely disagree 
with the generic description 
(provided others agree), and 
species which possess charac- 
ters stated in the generic 
description as rare or unusu- 
al are to be excluded from 
consideration in selecting 
the type. 


(3) If none of the species 
named by an author in his o- 
riginal description and pub- 
lication of a generic name 
can be recognized, that is, 
if no identifiable type spe- 
cies can be selected in ac- 
cordance with the rules, the 
Judicial Commission may issue 
an Opinion declaring such ge- 
neric name to be a nomen re- 
jiciendum and without stand- 


ing in nomenclature. How- 
ever, if such generic name 
has come into use for identi- 
fiable species named subse- 
quently, one of these later 
species may be selected by 
international agreement as 
the type, with the generic 
name ascribed to the author 
of the binomial designated as 
the type. Such selection of 
a type and recognition of the 
author of the generic name 
must be based uponan Opinion 
by the Judicial Commission, 
and if such Opinion is ques- 
tioned, its validity shall be 
determined by action of the 
International Committee on 
Bacteriological Nomenclature. 


(4) The publication of a new 
generic name as an avowed 
substitute for an earlier one 
does not change the type of 
the genus. 


9B3. Selection of Types of 





Taxa Higher than Genus. 





Comment. Under the proposed e- 
mendation of rules the names of 
taxonomic groups higher than 
genus fall into four groups: 


(1) Names of taxa higher in 
rank than family. 


(2) Names of families, subfami- 
lies, tribes and subtribes de- 
rived from the names of the 
type genera. 


(3) Names of families derived 
from the names of contained 
genera which are not the gener- 
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ic types of the families. 


(4) Families whose names have 
been approved as exceptions to 
the rule that family names 
should be derived from the name 
of a contained genus. 


The existence of so many cate- 
gories makes formulation of 
simple rules for the designa- 
tion of nomenclatural types for 
these higher taxa difficult. 
Possibly consideration might be 
given to the elimination of No. 
3 above. The number of excep- 
tions to be made under No. 4 
will not be known until deci- 
sions have been reached by the 
International Committee, but 
the number should not be large. 


Draft Revision Rule 9B3. 


The nomenclatural type of a 
family, subfamily, tribe or 
subtribe, whose name has been 
formed in conformity with the 
Rules and Recommendations, is 
that genus from whose name the 
name of the higher taxon has 
been derived. The nomenclatur- 
al type genus of a family whose 
name is recognized as an excep- 
tion (See Note Rule 3) may be 


fixed by the Judicial Commis- 
sion, preferably at the same 
time that approval to the ex- 
ception is made. The nomencla- 
tural types of taxa of rank 
higher than family may be fixed 
at the time of their proposal 
by the author. If not so fixed 
they may be designated by the 
Judicial Commission. 


Section 5. Changes in Names as 





ion of Groups or Change in Rank 





Comment. It is suggested that 
the last sentence of the first 
paragraph of Principle 11 be- 
longs more appropriately with 
Rule 17 as a directive as to 
what action shall be taken when 
the nomenclatural type of a 
taxon is to be excluded. 


Add to the first paragraph of 
Rule 17 the following sentence: 
“The name of a taxonomic group 
must be changed if the nomen- 
claturai type of the taxon is 
excluded. ” 
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AMENDMENT OF RULE 24 (4) RELATIVE TO THE LEGITIMACY OF 


NAMES OF TAXONOMIC GROUPS WHICH ARE HOMONYMS 


Preliminary Statement 


At the meetings of the Judicial 
Commission and the Internation- 
al Committee on Bacteriological 
Nomenclature at Rio de Janeiro 
in August 1950 there was agree- 
ment that Rule 24 of the Inter- 
national Code of Bacteriologi- 
cal Nomenclature in its Section 
(4) should be amended. The re- 
sumé (1) of the minutes states 
that the amendment should “cor- 
rect an error that had been 
overlooked when the Code was 
approved at Copenhagen. In the 
fourth paragraph of Rule 24 the 
word ‘genus’ was incorrectly 
used for ‘taxonomic group’, and 
it was agreed that an appropri- 
ate correction should be made.” 


The Editorial Board suggests 
consideration of the problem 
posed, and submits several pro- 
posals for study. Criticism 
and discussion by those inter- 
ested are invited. The final 
wording of the proposals will 
be formulated by the Judicial 
Commission for submission to 
the International Committee on 
Bacteriological Nomenclature. 


Rule 24 reads as follows: - 

‘*A name must be rejected if it 
is illegitimate, i.e., if it is 
contrary to a rule. The publi- 
cation of an epithet in an il- 
legitimate combination must not 
be taken into consideration for 
purposes of priority. A name 


of a taxonomic group is ille- 
gitimate in the following 
cases: - 


There then follow eight catego- 
ries of names which are to be 
regarded as illegitimate. The 
directive for amendment refers 
to the fourth of these, which 
states that the name of a taxo- 
nomic group is not legitimate: - 
(4). If it is a later homonym 
of a genus of bacteria, of a 
genus of plants, or of a genus 
of protozoa, that is, if it du- 
plicates a name previously and 
validly published for a group 
of the same rank based on a 
different type. Even if the 
earlier homonym is illegitimate 
or is generally treated as a 
synonym on taxonomic grounds, 
the later homonym must be re- 
jected. When an author simul- 
taneously publishes the same 
name for more than one group, 
the first author who adopts one 
of them, or substitutes another 
name for one of them, must be 
followed.” 


Several suggestions relative to 
rephrasing of Rule 24 have been 
made to make it clear that it 
is concerned not only with gen- 
era that are homonyms, but with 
taxonomic groups (taxa) of all 
ranks. Two alternative pro- 
posals have been made. 





- a+ ah oe oe Oe ok let ele lC el elCU OC 


ille- 
wing 


tego- 
to be 
The 
efers 
which 
taxo- 
ate: - 
monym 
of a 
genus 
t du- 
y and 
group 
on a 
f the 
imate 
as a 
unds, 
e re- 
imul- 
same 
roup, 
s one 
other 
st be 


ve to 
_ been 
at it 
. gen- 
with 
f all 
pro- 





Page 133 


BACTERIOLOGICAL NOMENCLATURE AND TAXONOMY 


f 
Emendation of Rule 24. 





Revise the first paragraph of 
Rule 24 Section (4) to read as 
follows:- “If it is a later 
homonym of the name of a taxo- 
nomic group (taxon) of bacteri- 
a, plants or protozoa; that is, 
if it duplicates a name previ- 
ously and validly published for 
a taxon of the same rank based 
on a different type.” 


B. Draft Proposal for 
Emendation of Rule 24. 








Revise the first paragraph of 
Rule 24 Section (4) to read as 
follows:- “If it is a later 
homonym of the name of a taxo- 
nomic group (taxon) in bacteri- 
ology, botany or protozoology, 
that is if it duplicates a name 
previously and validly publish- 
ed for a taxon of the same rank 
based on a different type.” 


Legitimacy of Specific 
Epithets. 





A question has been raised as 
to the legitimacy of specific 
epithets which are later homo- 
nyms. It may be pointed out 
that a specific epithet is not 
a taxonomic group, and that le- 
gitimacy of specific epithets 
which are homonyms is not de- 
termined by Rule 24. Rule 6 
provides that within a genus no 
two species names may bear the 
Same specific epithet. Fur- 
ther, Rule 7 provides that nei- 
ther within the same species 
nor within the same genus may 


two subspecies bear the same 
subspecific epithet. However, 
the legitimacy of a species 
name (consisting of generic 
name and specific epithet) is 
determined by Rule 24. It is 
suggested that consideration 
might be given to an emendation 
of the code which would fix more 
clearly the status of specific 
epithets which are homonyms. 


Rule 25 states: - 

“Specific epithets are illegit- 
imate in the following special 
cases and must be rejected. 

(1) When they are merely words 
not intended as names. 

(2) When they are merely ordi- 
nal adjectives being used for 
enumeration. 

(3) When they exactly repeat 
the generic name (tautonyms ),” 


Draft Proposal for Emen- 
dation of Rule 25. 








Modify the wording of Rule 25 
and add a new section as fol- 
lows: - 

A specific epithet is illegiti- 
mate in the following special 
cases and must be rejected: - 
(1) When it is merely a word 
not intended as a name. 

(2) When it is merely an ordi- 
nal adjective used for enumera- 
tion. 

(3) When it exactly repeats the 
generic name (tautonym). 

(4) When it is a later homonym 
within the same genus, that is 
when it duplicates a specific 
epithet previously and validly 
published in a species of the 
same genus based upon a dif fer- 
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FIFTH INTERNATIONAL CONGRESS FOR MICROBIOLOGY 


RIO de JANEIRO 
com - 17th-24th August, 1950 


iro. 





Permanent International Committee 


on Bacteriological Nomenclature 





Enterobacteriaceae Subcommittee 





A meeting of the Enterobacteriaceae Subcommittee was held on Sat- 





urday, 19th August, at 3:00 p.m. 


Present: Dr. F. Kauffmann (Chairman) 
Dr. R. E. Buchanan (by invitation) 
Dr. S. T. Cowan (representing Brigadier J. S. K. Boyd) 


Dr. P. R. Fdwards 
Prof. E. Hormaeche 
Prof. Gunnar Olin 


Prof. G. S. Wilson (representing Dr. Joan Taylor) 
Dr. R. St. John-Brooks (Secretary) 


Meeting of Enterobacteriaceae 
Subcommittee 
August 19th, 1950 








Dr. Kauffman presided and o- 
pened the meeting with a short 
statement of appreciation of 
the work of the late Mr. P. 
Bruce White as those present 
stood in silence in memory of 
their former colleague. 


It was announced that Dr. Ed- 
wards had consented to act as 
joint chairman of the Subcom- 
mittee. 


A summary of the report was 
read and certain changes in the 
report were noted. These 
changes involved the labelling 
of the proposed paracolon 
groups as provisional groups 


and a statement that cultures 
formerly labelled Shigella 
rabaulensis and Shigella rio 
should be placed in S. flexneri 
4 without indication as to sub- 
type until such time as their 
position is fully established. 
It was stated by the chairman 
that of 15 members of the sub- 
committee, one expressed no o- 
Pinion of the report. Eleven 
were in agreement. Dr. Rauss 
did not approve the classifica- 
tion of S. flexneri and Drs. 
Boyd and Taylor were opposed to 
separation of the Escherichia 
and Klebsiella groups and to 
the formation of an interna- 
tional Escherichia Center. 


Dr. Wilson was asked to open 
the discussion on behalf of Dr. 
Taylor, whom he represented. 
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He emphasized the fact that the 
opinions of Drs. Taylor and 
Boyd were identical with those 
of the British Enterobacteria- 
ceae Subcommittee. He stated 
further that there was very 
strong opposition in England to 
the establishment of the genera 
Escherichia and Klebsiella. It 
was felt there that these 
groups proposed by the Subcom- 
mittee should be retained in 
the genus Bacterium, presumably 


as Bact. coli and Bact. aero- 
genes, although this point was 
not clarified in the discus- 
sion. 


A general discussion ensued 
which centered about the coli- 
form organisms and the use of 
the terms Fscherichia, Klebsi- 
ella and Bacterium. It was em- 
phasized by various members of 
the Subcommittee that the pur- 
pose of the report was to es- 
tablish serological groups and 
not to erect genera. Dr. Wil- 
son thought that some of the 
group names were so widely ac- 
cepted as genera that the gen- 
eral bacteriological public 
feel that the Subcommit - 
tee intended all groups to be 
It was chiefly for 
this reason that he objected to 
the Escherichia and Klebsiella 
. Dr. Buchanan expressed 
the view that the term group 
could be used without generic 
connotation. Dr. Cowan stated 
that he believed that coliform 
organisms pathogenic for plants 
should be included in the work 
and that or more plant 
pathologists should be made 


would 


genewra. 


eroups 


one 


members of the Subcommittee. 
Dr. Kauffmann agreed. Dr. 
St. John-Brooks spoke of un- 
published work which he had 
done on Aerobacter and Erwinia 
strains, indicating their close 
relationship. 


On the question of an interna- 
tional Escherichia Center Dr. 
Wilson expressed the view that 
it was permissible to establish 
Salmonella and Shigella centers 
since the groups were well un- 
derstood. However, in his o- 
Pinion, establishment of an 
Escherichia center was prema- 
ture since the group was ill- 
defined, the term Escherichia 
was objectionable for the rea- 
sons cited above, and the se- 
rology of the group in question 
was not well understood. These 
statements precipitated another 
prolonged discussion. Later it 
was brought out that the Brit- 
ish Subcommittee thought the 
presentation of a Proteus anti- 
genic schema based only on P. 
vulgaris and P, mirabilis also 
was premature. Dr. Kauffmann 
spoke of the time and expense 
involved in the typing and 
shipment of cultures and in the 
preparation of serums. His in- 
stitute proposed to carry on 
this work as well as the Sal- 
monella Center, with the money 
originally granted by The World 
Health Organization for the In- 
ternational Salmonella Center. 
This money as yet has not been 
received. 


It was then decided to present 
the report of the Subcommittee 
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to the Nomenclature Committee 
and to instruct their secretary 
to write The World Health Or- 
ganization concerning the ex- 
tension of the International 
Salmonella Center to an Inter- 
national Salmonella and Escher- 
ichia Center and the establish- 
ment of two Shigella Centers, 
(a) a British and Commonwealth 
Center at Oxford, England, and 
(b) an International Center at 
Atlanta, Georgia, U. S. A. The 
objections of two members to 
the extension of the Salmonella 
Center to a Salmonella and 
Escherichia Center were to be 
recorded. 


Dr. Wilson inquired regarding 
the method of establishment of 
centers and Dr. Buchanan ex- 


plained that such centers were 
approved by the Nomenclature 
Committee and that the secre- 
tary of the Committee would 
write The World Health Organi- 
zation concerning them. Dr. 
St. John-Brooks stated that The 
World Health Organization was 
moving toward formal relation- 
ship with the International As- 
sociation of Microbiologists 
and that such a relationship 
would strengthen the position 
of the latter organization. 
Dr. Wilson suggested that the 
recommendations of the Subcom-- 
mittee be referred to the No- 
menclature Committee for action 
and there was general agree- 
ment. 


The meeting was adjourned. 


Ralph St. John-Brooks, Secretary 








Page 138 


INTERNATIONAL BULLETIN 


SOME ASPECTS OF THE TAXONOMY OF THERMOPHILIC BACILLI 


Helge H. G. Gyllenberg 


Department of Microbiology, University of Helsinki, Finland 


The first question arising in 
connection with thermophilic 
bacteria is: What bacteria 
fulfill the reauirements usual- 
ly given for thermophilic or- 
ganisms. In the suborder Eu- 
bacteriineae there are in fact, 
apart from the thermophilic 
group of aerobic sporeformers, 
only a few species character- 
ised by thermophilic behaviour: 
Lactobacillus thermophilus, 
Clostridium thermosaccharoly- 
ticum, and C. nigrificans. In 
addition to these species, bac- 
teria with optima between 37 
and 50°C have often been term- 
ed thermophiles. This is true 
especially in the field of 
dairy bacteriology. Of this 
at least one illustration ex- 
ists in the current edition of 
Bergey’s Manual, viz. Strepto- 
coccus thermophilus Orla- 
Jensen. It would seem more 
correct if organisms that grow 
readily above 50°C, but whose 
optima lie below this point, 
were termed thermotolerant me- 
sophiles. Thjs term was pro- 
posed by Schillinger in 1898 
with this significance. 


As regards Lactobacillus ther- 
mophilus, it can be said that 
this organism is closely rela- 
ted to the homologous group of 
other lactobacilli, with their 
distinct thermotolerant char- 
acter. Hence it may be a ques- 


tion of interpretation as to 
whether it is correct to class- 
ify this organism also as hav- 
ing the same characteristics 
of thermal temperature rela- 
tionship. As to the clostri- 
dia, it may he observed that, 
although anaerobic cellulose 
decomposition is well known, it 
has thus far been impossible 
adequately to characterize the 
organisms causing this fermen- 
tation. It seems probable, 
however, that our knowledge of 
this group will be broadened in 
the immediate future. In spite 
of the possibility of descrip- 
tions of new thermophilic Clos- 
tridium species, it seems im- 
probable that the thermophilic 
clostridia will constitute a 
definitely delimited group in 
any respect. 


It is from this point of view 
that thermophilic bacilli are 
of special interest. At first 
glance the opinion that these 
organisms constitute a physio- 
logically unique group may seem 
well founded. It has been pro- 
posed by some earlier authors 
that these thermophilic bacte - 
ia should be placed in a spe- 
cial genus (e.g. Thermobacil- 
lus Feirer). Although such a 
grouping would facilitate their 
differentiation from the meso- 
philic species, it must be born 
in mind that the ability to 
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form endospores does not con- 
stitute the sole resemblance 
between mesophilic and thermo- 
philic aerobic spore-formers. 
In fact there are a number of 
morphclogical and physiological 
characteristics in common and a 
comparison of the mesophilic 
and thermophilic bacilli reveal 
some interesting facts. 


As a starting point for such 
comparisons it may be empha- 
sized that thermotolerance is 
characteristic of a number of 
mesophilic bacilli. Further, 
an identical basis for prelim- 
inary differentiation among the 
several species may be employ- 
ed, particularly, location and 
form of spores, shape of spo- 
rangia, and diameter of rods. 


‘The present author has attemp- 


ted to determine the identity 
of certain thermophilic Bacil- 
lus strains by employing the 
current key to this group of 
bacteria. This proved unsuc- 
cessful, apparently in part be- 
cause of the very inadequate 
data recorded for some thermo- 
philic species. Thereupon a 
key to the mesophilic species 
was employed both with these 
strains and with the thermo- 
philic species described. By 
this technique the relationship 
of the strains studied to the 
thermopoilic species patterns 
could be established in most 
cases. This method of identi- 
fication also gave an interest- 
ing picture of the relation hbe- 
tween the described mesophilic 
and thermophilic species. 


The author found that 4 strains 
isolated by him were closely 
related to Bacillus subtilis. 
These strains could be charac- 
terized as thermotolerant, even 
though 2 of them grew at 65°C, 
but quite poorly. The remain- 
der which did not grow at 65°C 
grew well at 57°C. One strain 
of each group failed to grow at 
18°C. It seems that all of 
these strains were identical 
with B. subtilis, although they 
possessed an exceptional heat 
tolerance. On the other hand, 
these strains also seemed to be 
related to B. thermodiastati- 
cus, differing most distinctly 
in their ability to grow at low 
temperatures. Variants of this 
type, capable of growth at 40° 
C, are, however, known (Thermo- 
bacillus reductans Feirer). 
Therefore it may be postulated 
that thermophilic, including 
stenothermal, variants of B, 
subtilis may exist. 


On the basis of temperature 
relationships 3. kaustophilus 
and B. thermoindifferens are 
more closely related to B, 
subtilis than is B, thermodi- 
astaticus. They differ, how- 
ever, from 8. subtilis in cer- 
tain physiological properties. 


These species seem to be rela- 
ted also to 3. firmus and B. 
lentus in some respects. A 
strain resembling B. thermoin- 
differens, studied by the au- 
thor, was in fact sensitive to 
acidity in the medium. 
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As to the second group of 
thermophiles (B, cylindricus, 
B. robustus, and B. calidolac- 
tis) no distinct points of con- 
nection seem to exist with the 
corresponding group of meso- 
philes (B. megaterium, B. cer- 
eus). Among the strains stu- 
died by the author there were, 
however, 3 strains closely re- 
sembling B. cereus morphologi- 
cally as well as phvsiologi- 
cally. One of these 3 strains 
grew at temperatures from 18 to 
57°C. The other two failed to 
grow at 28°, but grew well at 
65°C. One of these, however, 
was incapable of hydrolysing 
starch. 


The most noteworthy character- 
istic of the organisms of the 
first subgroup of mesophilic 
bacilli with distinctly swollen 
sporangia is the gaseous fer- 
mentation of carbohydrates (B, 
polymyxa, 8B. macerans). One 
thermophilic species able to 
produce gas from carbohydrates 
is known, but this (8. thermo- 
amy lolyticus) differs distinct- 
ly in its morphology from the 
gas-forming mesophiles. 


The next group of mesophiles 
(sporangia swollen, no gas from 
carbohydrates, growing on or- 
dinary media) includes the spe- 
cies B, circulans, B,. alvei, B. 
laterosporus and B. brevis. To 
these correspond morphological- 
ly the thermophilic species B. 
michaelisii, B. thermotranslu- 
cens, B. thermocellulolyticus, 
B, thermoalimentophilus, B. 
thermoliquefaciens and B. tos- 


tus. Apart from the properties 
mentioned, it is very difficult 
to draw further conclusions 
concerning the relations of the 
species, due to the scanty data 
on the physiological properties 
of the thermophilic species. 
The author, however, has stu- 
died an organism which was re- 
lated in most respects to B, 
circulans. This strain grew in 
the 39 to 65°C range, with a 
distinct optimum above. 50°. 
Also B. thermotranslucens, and 
more distinctly Thermobaci 1 lus 
linearius Feirer, can be con- 
sidered as related to B. circu- 
lans, but it is said that these 
fail to liauefy gelatin or re- 
duce nitrates. Between 8. la- 
terosporus and B, thermoalimen- 
tophilus there seems to be some 
resemblance. Also B. thermoli- 
quefaciens may be related to B, 
laterosporus. Four of the au- 
thor’s strains seemed to be re- 
lated to B. laterosporus. All 
of these grew poorly at 65°, 
two grew at 28°, but none of 
them at 18°C. Three strains 
differed in that they lacked 
the ability to liquefy gelatin, 
and one of these in addition 
failed to reduce nitrates. Two 
of the author’s strains were 
related to B. brevis. Both of 
these grew throughout the 18 to 
65°C range. Some strains de- 
scribed by other authors can 
also be considered as related 
to B, brevis. This seems like- 
ly of Bacillus nondiastat icus 
Bergey, Thermobacillus vulgaris 
Feirer, and Thermobacillus vio- 
Iaceus Feirer. Feirer’s 
strains, however, as stated in 
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descriptions fail to reduce ni- 
trates or to liquefy gelatin. 


On the basis of the comparison, 
outlined above it can be stated 
that the relationship between 
mesophilic and thermophilic ba- 
cilli may be closer than has 
commonly been considered. This 
aspect of the taxonomic posi- 
tion of the thermophiles has 
perhaps been by-passed since 
the temperature relations have 
appeared as more characteris- 
tic features than the other 
physiological properties. A 
noticeable question, and an ob- 
ject for further investigation 
may be, however, to establish 
how close are the relations in 


fact between both these groups 
of bacilli. It does not seem 
impossible that some of the 
thermophilic bacilli, when 
further investigated, may well 
be found to be included with 
known mesophilic species. If 
this were to be proved, the 
question of revising the cur- 
rent sub-grouping of the genus 
Bacillus (into mesophiles and 
thermophiles) will be oppor- 
tune. The most important sub- 
ject of investigation, however, 
is to broaden our knowledge of 
the physiological properties of 
known thermophilic species in 
order to diagram their mutual 
relationships, and to facili- 
tate their determination. 
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NEWS AND NOTES 


Membership of the Enterobacte- 
riaceae Subcommittee. Revision 








of Membership List. 





Dr. F. Kauffmann (Statens Se- 
ruminstitut, Amager Blvd., Co- 
penhagen, Denmark), and Dr. P. 
R. Edwards (Enteric Laboratory, 
Chamblee, Georgia), Co-Chair- 
men. Dr. R. St. John-Brooks 
(Trinity College, Dublin, Ire- 
land), Secretary. 


Lt. Col. H. J. Bensted (London, 
England), Brigadier J. S. K. 
Boyd (London, England), Dr. D. 
W. Bruner (Ithaca, New York), 
Major P. R. Carlouist (New Ha- 
ven, Connecticut), Dr. S. T. 
Cowan (London, England), Dr. W. 
H. Ewing (Chamblee, Georgia), 
Dr. W. W. Ferguson (Lansing, 
Michigan), Prof. A. Giovanardi 
(Milano, Italy), Dr. E. Hormae- 
che (Montevideo, Uruguay), 
Prof. Gunnar Olin (Stockholm, 
Sweden), Prof. K. Rauss (Pecs, 
Hungary), Prof. C. A. Stuart 
(Providence, Rhode Island), Dr. 
Jean Taylor (London, England). 


It is with profound regret that 
we note the death of Lt. Col. 
R. F. Bridges of this Subcom- 
mittee. Lt. Col. H. J. Bensted 
(London, England), has been ap- 
pointed to the Subcommittee in 
his place. 


Streptococcus and Pneumococcus 








Subcommittee 





The name of Dr. F. Kauffmann 
(Copenhagen, Denmark), was in- 


advertently omitted from the 
list of members of the Strepto- 
coccus and Pneumococcus Subcom- 
mittee. 


Corrected and Completed 
Addresses. 








The addresses of members of the 
International Committee on Bac- 
teriological Nomenclature and 
its various subcommittees 
should be corrected or comple- 
ted as follows: - 


Dr. Gordon Davis, Hamilton, 
Montana, U. S. A. Leptospira 
Subcommit tee. 


Prof. Hugo Vaccaro, Instituto 
de Microbiologia e Immunologia, 
Casilla 370, Santiago, Chile. 
International Committee on Bac- 
teriological Nomenclature. 


Dr. Ruiz Falco, Instituto Na- 
cional de Hygiene, Madrid, 
Spain. International Committee 
on Bacteriological Nomencla- 
ture. 


Prof. F. Szymanoski, Dept. of 
Bacteriology, University, Lodz 
Poland. International Commit- 
tee on Bacteriological Nomen- 
clature. 


Addresses Requested. 





Letters addressed to Prof. Dr. 
cc Ionescu-Mihaiesti, Faculty 
of Medicine, Sapiul Dr. Carol 
Davilla 6, Bucharest VI, Ruman- 
ia, and to Prof. Dr. G. Zotta, 
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Sapiul Dr. Carol Davilla 6, Bu- 
charest VI, have been returned 
Marked “not at this address.” 
Corrected addresses will be ap- 
preciated. 


Opinions Requested from the 
Judicial Commission. 








Since the publication of the 
“List of Official Opinions of 
the Judicial Commission and of 
Requests for Opinion” Int. Bul. 
Bact. Nom. and Tax. 1:21-26, 
1951, the following additional 
Opinions have been requested: - 


File No. 48. Correct spelling 
of Corynobacter ium. 


File No. 49. Status of the ge- 
neric name Listeria in bacteri- 
ology. 


File No. 50. Spelling and sta- 
tus of the generic name Gallio- 
nella. 


Errata 


Please note the following erra- 
ta in Vol. I No. II. (This Bul- 
letin). 


The pages of this issue should 
have carried volume page num- 
bers 49-96 inclusive instead of 
issue page numbers 1-48. 


p. 42 (Vol. Page No. 90) Column 
a Par. 2. Read Bacitlius 
hofmannii for Bacillius hoff- 


mannii. 


p. 42 (Vol. Page No. 90) Column 
2. Par. 2. Read Borrelina and 


Borrellina for Borrelia and 
Borrellia. 


p. 44 (Vol. Page No. 92) Column 
2, Par. 2. Read vannielii for 
vannielli. 


p. 50 (Vol. Page No. 93) Column 
1, Par. 1. Read Kauffmann for 
Kauf fman. 


p. 46 (Vol. Page No. 94) Column 
1. Read hofmannii for hofman- 
ni, and imetrofa for imet ropha. 


p. 47 (Vol. Page No. 95) Read 
Kauffmann for Kauffman. 


Publication Dates of 
Microbiological Journals 








The following letter from Dr. 
S. T. Cowan, Permanent Secre- 
tary of the International Com- 
mittee on Bacteriological No- 
menclature to the editor of the 
Journal of the Royal Naval Me- 
dical Service outlines a pro- 
blem which not infreauently 
rises to vex one who is inter- 
ested in determining the cor- 
rect name of an organism on the 
basis of priority. It is es- 
sential that there be effective 
cooperation on the part of edi- 
tors of journals in making 
readily available dates of pub- 
lication to implement Rule 12 
and accompanying Recommenda- 
tions 12a, 12b, and 12c of the 
International Bacteriological 
Code of Nomenclature. Dr. Cow- 
an writes: - 

“I have recently had a problem 
presented to me that can only 
be resolved by finding out the 
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exact day of the month on which 
a journal and a book were pub- 
lished, and I am writing to you 
as editor of the Journal of the 
Royal Naval Medical Service to 
seek your co-operation in an 
attempt to avoid a repetition 
of this incident. 


My problem concerns the valid- 
ity of the names Salmonella 
wien and Salmonella montreal 
which have been applied to the 
same bacterium. Salmonella 
wien was described and named in 
a paper read before an Austrian 
Society in September 1950, but 
the proceedings of that meeting 
have not yet been published. 
Kauffmann used S. wien in his 
book “Enterobacteriaceae’’ pub- 
lished in March, 1951. In the 
March issue of the Canadian 
Journal of Public Health ap- 
peared a paper describing the 
same organism as Sal. montreal. 
By the rules of the Interna- 
tional Bacteriological Code the 
valid name is the earliest bi- 
nomial published in a journal 
or a book; earlier mention in a 
paper read at a meeting or the 
date of receipt of a Ms. by a 
journal have no standing. To 
solve my problem I have had to 
write to the editor of the 
Canadian Journal of Public 


Health and to the publishers of 
Kauffmann’s book to ask the 
exact date of publication of 
each. 


Problems such as this are few, 
but they would be avoided if 
the exact date of publication 
appeared in each issue of all 
journals. I realize that pub- 
lishers cannot adequately fore- 
cast the exact date of publi- 
cation, but the date of issue 
of the previous number is known 
and could be inserted in a part 
of the next issue that will be 
preserved when the cover and 
advertisements are removed for 
binding. 


The Journal of General Microbi- 
ology has recently started to 
print on the first page of each 
issue the date of publication 
of the previous issue; for ex- 
ample on p. 1 of Vol. 5, No. 1 
appears: 

‘No. 3, Volume 4 of the Journal 
of General Microbiology was 
issued on 10 October, 1950”. 


My request is that you would 
consider the insertion of the 
exact publication dates in your 


journal. I am making similar 
requests to editors of other 
journals.” 


’ 
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